Gram-negative coliform bacteria in 3 and B. necrosis in 1. This list includes most-but not all-of the bacterial types which have been encountered in mastitis by other observers. Tuberculous mastitis was not included in this study.
Mastitis dute to Streptococci.---Streptococci cause by far the largest proportion of cases of mastitis in cows in milk. This form is most prevalent in older cows, being usually of the -ohronic. catarrhal variety, and resulting in slowly advancing fibrosis of the affected quarter, with corresponding diminution of milk secretion. In the early stages the only clinical evidence of infection consists of the presence of small flocculi in the first milk drawn, but at certain periods, e.g., just after calving and towards the close of lactation, the local symptoms often tend to become more acute, and the milk is then distinctly altered, being whey-like and containing large flocculent masses.
A second form of streptococcal mastitis has been observed, which in our experience, commonly occurs in young cows and even in first-calf heifers, which have been in milk but a few weeks. In this form acute local changes in the affected quarter are present from the onset, and these at times lead to rapid and total destruction of the milK-secreting tissue, with considerable atrophy as a result.
By cultivation on ox-blood agar plates fifty-two of the eighty-two strains of streptococci isolated were found to belong to Brown's beta-haemolytic type, most of the remainder being green-producing forms of the alpha type. With one exception the former closely resembled each other -in their -cultural and biochemical characters. Growth in broth was flocculent and composed of long chains; litmus milk was acidified and clotted with reduction of the litmus in the lower part of the clot; acid was produced from glucose, lactose, saccharose, salicin (usually), and not from mannite, inulin and raffinose. In addition, with thirty-two of thirty-six strains tested high acidity was produced in 1% glucose broth at 37°C., the final pH after five days being 4 4 to 4*8. Thirty-seven of forty-two strains tested were capable of hydrolysing sodium hippurate to glycin and benzoic acid. Thirty-four of the fifty-two strains produced demonstrable habmolysin when cultivated in 15% serum broth.
The characters of the thirty green-producing forms were more diverse, but by the cultural and biochemical reactions used it was possible to distinguish two broad sub-groups. Except for the type of hbemolysis in blood-agar, sub-group Icomprising fourteen strains-closely resembled the haemolytic group. Strains belonging to the hbemolytic group and to sub-group I of the non-heemolytic group agree in their characters with a fairly well-defined type, which has been referred to in the literature as Streptococcuts mastitidis (Nocard and Mollereau) or Streptococcus agalactia? (Guillebeau). In our experienice strains of this type are responsible for the form of chronic streptococcus mastitis, which occurs so commonly in cows in milk.
The second sub-group could be distinguished by a greater tendency to short chain formation, and therefore diffuse growth in broth, by their appreciably lower acid production from glucose, lactose and saccharose and by lower activity in acidifying and clotting milk. Seven out of fifteen of the strains in this sub-group failed to hydrolyse sodium hippurate, and eleven out of thirteen failed to depress the pH of 1% glucose broth below 5%. This second sub-group is of special interest and deserving of further study. For one reason this variety of streptococcus appears to be responsible for many of the less common cases of mastitis referred to above as occurring in young cows. Further, some strains of this variety, when growing in liquid media, produce " toxic substances" capable of causing reactions on the human skin similar to those produced by Dick toxin. No statement can be made at present as to the nature of these substances.
A serological examination of mastoid streptococci is now being carried out by one of us.
Mastitis due to Staphylococci.-This form is of importance because, although apparently less common, the clinical course of the disease is frequently more acute than is usual with streptococcus mastitis and the animal is usually distinctly ill. There is a tendency for changes of a gangrenous nature to occur in affected quarters, with local sloughing in animals which survive. Cases, however, are frequently fatal; in the present series of six animals, two died, and a third had to be slaughtered. Five of these six cases occurred within the first few days after calving.
In the more acute stages the secretion from the udder may consist of a thin, reddish-brown fluid somewhat resembling hbmolysed blood.
Culturally and biochemically the six strains isolated appeared to belong to a single group. Colonies on agar were pale fawn, acid was produced from glucose, lactose, saccharose and mannite, but not from salicin or inulin, litmus milk was rapidly acidified and clotted, gelatin was liquefied, deep colonies in blood-agar were surrounded by zones in which hemolysis was incomplete. Strains were moderately pathogenic for rabbits and mice; one strain showed in rabbits a tendency to localization in the kidney.
B. pyogenes mastitis.-This organism is the most frequent cause of so-called summer mastitis," a suppurative form which occurs principally in the summer months among dry cows at pasture. Nearly all the twenty-one cases in the present series occurred in dry cows shortly before calving and, with one exception, all cases were observed in the second half of the year. In seven cases. constitutional symptoms were noted and in most instances the affected quarter was reported to have lost its function.
B. pyogenes belongs to the diphtheroid group of bacteria. Morphologically, the organism appears in the form of small, Gram-positive rods which are present in large numbers in the udder secretion. The organism is hemolytic in blood-agar, possesses the power of acidifying and coagulating milk with subsequent digestion of the clot and is also capable of liquefying gelatin and solid blood-serum. The twenty-one cultures in the present series possessed these type characters.
Mastitis caused by Gram-negative Bacteria.-Of the three cases from which these bacteria were obtained, one was severe and showed systemic disturbance with subsequent loss of the quarter; the other two were mild. In the severe case, gas bubbles were noticed to be present in the secretion as it was drawn from the teat and the organism isolated was a hBemolytic variety of B. coli. The bacteria associated with the other two cases belonged to no well-defined type, but one strain in some respects resembled B. proteus.
Mastitis caused by B. necrosis.-Mastitis due to this organism has been rarely descri-bed. Necrotic lesions appeared in one quarter of the udder of a six-year-old cow and were accompanied by lesions in one of the carpal joints. The animal showed some systemic disturbance and during the few preceding weeks had lost Proceedings of the-Royal Society of Medicine 24 condition. The animal recovered, but six months later the affected quarter was greatly atrophied and had lost its function. The causal organisms were present in large numbers in the thick mucopus from the udder and from the affected joint. They were identified as B. nzecrosis by their morphology, by their strict anaerobism and by their pathogenic effects upon rabbits.
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Two sets of workers are responsible for the present interest in thyroid problems.
McCarrison was the first to stimulate interest by his studies on goitre in Gilgit. He showed, and has-since I think made it conclusive, that one variety of goitre could be caused by some water-borne atiological factor.
Following upon this, Marine and Lenhardt, and Gaylord drew attention to the so-called " carcinoma " of brook trout. These workers in a classical study of the conditions under which this disease arose fully confirmed McCarrison's work on aetiology. They showed this form of goitre to be acquired as an epidemic disease in the brood tanks. At that point in the study of the goitre problem, the epidemic variety of goitre under consideration was presumed to be identical with the endemic variety. We have shown since that these are distinct pathological entities. The endemic variety cannot be explained on the basis of the epidemic findings.
Marine and Lenhardt observed that' the brook trout in the brood-tanks and streams acquired their goitres according to whether they were situated high up or low down in the stream. The lowest tanks had the highest incidence of enlarged thyroid. This was at-once taken to mean that the cause of the goitre was an infection spread by contaminated matter flowing from the brood tanks above.
McCarrison had come to the same conclusion in his study of the incidence of Gilgit goitre in its relation to the water supply drawn from different levels of the same stream. There arose, then, the theory of infection as the cause of this goitre, and some organism or parasite was said to be the cause. All the other chemical contaminations flowing from tank to tank were not, at that time, accounted as of any significance. For the time being both epidemic and endemic goitre were presumed to have bacterial infection as their cause.
Gaylord added an antiseptic-mercury compound-to the tanks, and in this way the goitre ceased to appear in the younger broods. Marine and Lenhardt added iodine to the tanks with the same result. Neither of these compounds could have been in sufficitht"conceitration to have acted as antiseptics. Marine and Lenhardt apparently took this view, for Marine proceeded to associate the iodine with some specific effect. This,.indeed, seemed likely, for iodine was known to form a part of thyroid secretions. He proceeded from this to a study of endemic goitre, and revived the old theory of iodine deficiency again as the cause of both goitres. This theory received support from the fact that iodine (and all other measures adopted) failed to influence the existing goitre in the brood tanks or in the older fish. Iodine was not a cure; it was a prophylactic. This has been a most prolific theory, and has quite illegitimately included every type and variety of goitre in its promiscuous embrace.
McCarrison has shown that there are experimental goitres which are produced in the face of iodine abundance: i.e., lymphadenoid goitre and hypertrophic goitre.
